multiple cavitating lesions in the right lung suggestive of abscesses, and lower respiratory cultures were positive for Klebsiella. On urine microscopy there were 15 white cells per high power field, with micro-organisms. Repeat CT of the abdomen and pelvis showed adequate drainage of the liver abscess ( Figure 1 ) but multiple prostatic abscesses ( Figure 2 ). These were drained transurethrally and cultures grew Klebsiella with superimposed Morganella morganii. Since the Morganella was resistant to ciprofloxacin, intravenous aztreonam was added to the antibiotic regimen. Treatment for the lung abscesses also included supplemental oxygen and intensive chest physiotherapy.
The fever and symptoms gradually subsided over the next seven days. He was switched to oral ciprofloxacin for another four weeks and then discharged. Follow-up CT at three months showed complete resolution of the lung, liver and prostatic abscesses.
COMMENT
Although pyogenic abscesses commonly result in septicaemia, subsequent formation of septic foci is rare 1 . When it occurs, it is usually confined to a single extrahepatic site 2 , though multiple sites have been described 3 . For unknown reasons the commonest remote site of infection from a metastatic pyogenic liver abscess is the eye. Endogenous endophthalmitis occurs in up to 61% of patients with disseminated sepsis 1 , and can lead to grave visual loss 4 . Warning signs are orbital pain, blurring of vision and conjunctival chemosis. Other sites of visceral involvement are lung and brain.
What is the explanation for this metastatic phenomenon? First, it seems to be related to the virulence of the gram-negative organism K. pneumoniae, which is the main organism isolated from pyogenic liver abscesses in Asia 5 and is also on the rise in western countries 6 . The underlying nature of its virulence remains unclear; the serotype K1 is reported to be particularly associated with metastatic endophthalmitis 7 . Secondly, these patients tend to have underlying diabetes mellitus. Two-thirds of the patients in the series of Cheng et al. had this comorbidity. Diabetic patients have impaired chemotaxis, phagocytosis and bactericidal function. The intimal vascular abnormality seen in diabetes may also contribute to haematogenous seeding. Thirdly, diagnosis and treatment are often delayed because of a subtle clinical presentation 4 with only vague abdominal symptoms.
Awareness of the natural history of Klebsiella liver abscess in diabetic patients is important for clinical management. To detect extrahepatic sites of involvement, repeated imaging and cultures should be considered if fever or leucocytosis persist after initial treatment.
The symptoms of acute glaucoma include ocular pain, decreased vision and epiphora. Associated systemic symptoms are headache, nausea and abdominal discomfort 1 . We propose a direct relation between the ocular and abdominal symptoms.
CASE HISTORY
A woman of 84 came to the accident and emergency department after five hours of episodic haematemesis, generalized abdominal discomfort and malaise. The abdominal discomfort was a constant dull ache without altered bowel activity; she also had a diffuse headache. On clinical examination the only remarkable finding was a red right eye. Urgent oesophago-gastro-duodenoscopy showed mild gastritis. Clinical review now revealed a changing pattern to her headache, which had become a deep right periorbital pain. An ophthalmological opinion was sought. Best corrected visual acuities were counting fingers (right) and 6/12 (left). The right globe was injected, with an oedematous cornea, a shallow anterior chamber, a fixed oval mid-dilated pupil and significant cataract. On applanation tonometry pressures were 54 mmHg (right) and 19 mmHg (left). Fundoscopy, albeit through hazy media, was normal. Medical management of her glaucoma included 500 mg intravenous acetazolamide, topical pilocarpine 2% to both eyes, topical carteolol 1% twice daily with dexamethasone 0.1% four times daily to the affected eye. Analgesics and antiemetics were provided. Once the intraocular pressure (IOP) had become normal, bilateral laser peripheral iridotomies were performed. After one month her right vision had stabilized at 6/18 with an IOP of 12 mmHg without antiglaucoma medication. The cataract was extracted once the inflammation had settled.
COMMENT
In this patient the acute glaucoma may have been precipitated by enlargement of the cataractous lens, with sudden closure of an already narrow iridocorneal angle. We presume that the haematemesis was secondary to vomiting. The mechanism for abdominal symptoms in acute glaucoma is poorly understood. During squint surgery, manipulation of the extraocular muscles and pressure on the globe can elicit the oculocardiac reflex, causing bradycardia 2 .
Abdominal symptoms, perhaps erroneously attributed to the oculocardiac reflex, are also well documented after squint surgery 3 . On the basis of early postoperative vomiting associated with squint surgery, Van den Berg suggested a direct oculoemetic reflex 4 .
The oculocardiac reflex is one of several trigeminal nerve reflexes. Noxious stimulation of trigeminal nerve afferents activates the paratrigeminal nuclei in the medulla with secondary stimulation of the vagus nerve. Orbital trigeminal afferents project via the trigeminal ganglion to the spinal trigeminal nucleus (STN). The STN, extending from the pons to the upper cervical spinal cord, is divided into three subnuclei-subnucleus oralis, interpolaris, and caudalis (SNc). Nociceptive-specific neurons do not respond to tactile input but only to noxious stimuli and are located mainly in SNc, indicating involvement in trigeminal pain processing 5 . Secondary neural stimulation of the dorsal afferent nucleus of the vagus nerve then occurs. Apart from manipulation of proprioceptive/stretch reflexes in the extraocular muscles 6 , stimuli to the lids, orbital structures, and, of particular importance, the cornea, have been implicated in the oculocardiac reflex. Perhaps in acute glaucoma, where the pressure rise can be as high as 1 mmHg/minute, corneoscleral stretch may be sufficient to excite an oculo-trigemino-vago-abdominal (oculoabdominal) reflex which directly results in abdominal symptoms such as nausea, vomiting, cramping and pain. This occurs without cardiac involvement and can precede ocular pain or headache.
We propose that there is a direct oculoabdominal reflex triggered via the trigeminal nerve and completed via a loop in the vagus nerve nuclei by way of the visceral motor and visceral sensory branches of the vagus nerve. Abdominal symptoms are seen in other eye conditions with pain derived from the ophthalmic branch of the trigeminal nerve, such as herpes zoster ophthalmicus and migraine. Further studies of the trigeminal-vagus nuclei interface might establish whether there is in fact a separate oculoabdominal reflex.
